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1
[2] [3]
1([2], [3]). $p$ $X$ $p$ $C_{p}$ $J\backslash$
$H^{n}(X;Z/p)=0$ $f:Xarrow EC_{p}$ (
) $\overline{f}:X/C_{p}arrow BC_{p}$ $(\overline{f}^{*})^{n}\neq 0:H^{n}(BC_{p};Z/p)arrow H^{n}(X/C_{p};Z/p)$
$(\overline{f}^{*})^{n+1}:H^{n+1}(BC_{p};Z/p)arrow H^{n+1}(X/C_{p};Z/p)$
$BC_{p}$ $Z/p$
$H^{*}(BC_{p};Z/p)=\Lambda(u)\otimes Z/p[v], \beta u=v, |u|=1$
( $\beta$ Bockstein ). $S^{2n-1}\ovalbox{\tt\small REJECT}$ $C_{p}$




$S^{2m-1},$ $S^{2n-1}$ $C_{p}$ $C_{p}$






$Z$ $X$ $u_{1},$ $u_{2},$ $\ldots,$ $u_{k}$
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$[a_{i}]=u_{i}(1\leqq i\leqq k)$
$\overline{a}_{i}=(-1)^{p_{i}}a_{i}$
$A=(a_{ij})_{1\leqq i\leqq j\leqq k,(i,j)\neq(1,k)}$ $C^{*}(X, Z;R)$
$a_{ii}=a_{i}, a_{ij} \in C^{p(i,j)+1}, \delta a_{ij}=\sum_{r=i}^{j-1}\overline{a}_{ir}a_{r+1j}$
$A$ defining system $a_{1_{\rangle}}\ldots,$ $a_{k}$ defining
system $A$ Massay product $\langle a_{1},$ $\ldots,$ $a_{k}\rangle$ defining
system $A$
$c(A)= \sum_{r=1}^{k-1}\overline{a}_{1r}a_{r+1k}(\in C^{p(1,k)+2}(X, Z;R))$
Massay product $\langle a_{1,}a_{k}\rangle_{k}$
$\langle a_{1},$
$\ldots,$
$a_{k}\rangle_{k}=$ { $[c(A)]\in H^{p(1,k)+2}(X, Z;R)|A$ : defining system}
2.1([5],[7]). $\langle a_{1},$ $\ldots,$ $a_{k}\rangle_{k}$ $a_{1},$ $\ldots,$ $a_{k}$
$u_{1},$ $u_{2},$ $\ldots,$ $u_{k}\in H^{*}(X, Z;R)$ $[a_{i}]=u_{i}$ $a_{1},$ $\ldots,$ $a_{k}\in$
$C^{*}(X, Z;R)$ $u_{1},$ $\ldots,$ $u_{k}$ Massay product
$\langle u_{1}, \ldots, u_{k}\rangle_{k}=\langle a_{1}, \ldots, a_{k}\rangle_{k}$
$\langle u_{1},$ $u_{2}\rangle_{2}=u_{1}u_{2}$ (
$\circ$ )
$u_{1},$ $u_{2},$ $u_{3}\in H^{1}(X;R)$ $[a_{ii}]=u_{i}$ $a_{ii}\in C^{1}(X;R)(i=1,2,3)$
$\delta a_{12}=-a_{11}a_{22},$ $\delta a_{23}=-a_{22}a_{33}$ $a_{12)}a_{23}$ defining system $(a_{ij})_{1\leqq i\leqq j\leqq 3}$
$\langle u_{1},$
$u_{2},$ $u_{3}\rangle_{3}=$ { $[-a_{11}a_{23}-a_{12}a_{33}]|(a_{ij})_{1\leqq i\leqq j\leqq 3}$ defining system}.
$\langle x_{1},$
$\ldots,$
$x_{n-1}\rangle_{n-1}$ defining system $\{x_{ij}\}_{1\leqq i\leqq j\leqq n-1}$ $\langle x_{k+1},$ $\ldots,$ $x_{n}\rangle_{n-k}$ defining
system $\{x_{ij}’\}_{\llcorner<}-i\leqq j\leqq k+1$






defining system $\{x_{ij}\}_{1\leqq i\leqq j\leqq n-1}$ $x$ $x$
$y\in\langle x_{1},$
$\ldots,$




$H^{*}(BC_{p})=\Lambda(u)\otimes Z/p[v], \beta u=v, u\in H^{1}(BC_{p})$
$\beta$ Bockstein
$Earrow B$ $P$ $S_{*}(E)$ $E$ singular chain complex
$S_{*}(E)$ $C_{p}$ $S_{*}(E)$ $Z[C_{p}]$ -module
$H^{*}(Hom_{Z[C_{p}]}(S_{*}(E), Z/p[C_{p}]))\cong H^{*}(E)$ ,
(1)
$H^{*}(Hom_{Z[C_{p}]}(S_{*}(E), Z/p))\cong H^{*}(B)$




cochain complex $C^{*}=Homz[C_{p}](S_{*}(E), Z/p[C_{p}])$ filtration
$C^{*}=F^{0}C^{*}\supset F^{1}C^{*}\supset\cdots\supset F^{p-1}C^{*}\supset 0$
filtration
$E_{1}^{s,t}=H^{t}(F^{s}C^{*}/F^{s+1}C^{*})=\{\begin{array}{ll}H^{t}(B) 0\leqq\tau\leqq p-10 \end{array}$
$d_{r}:E_{r}^{s,t}arrow E_{r}^{s-r,t+1},$ $H^{t}(E)\cong\oplus_{s\geqq 0}E$ cochain complex
$\bigoplus_{i=0}^{p-1}Hom_{Z[C_{p}]}(S_{*}(E), \tau^{i}Z/p[C_{p}]/\tau^{i+1}Z/p[C_{p}])\cong\bigoplus_{i=0}^{p-1}\tau^{i}Hom_{Z[C_{p}]}(S_{*}(B), Z/p)$
coboundary $\overline{\delta}$ $EC_{p}arrow BC_{p}$
$1\in Hom_{Z}(BC_{p}, Z/p)$
$\overline{\delta}(1)=\tau u_{1}+\cdots+\tau^{p-1}u_{p-1}, u_{i}\in Homz(S_{1}(BC_{p}), Z/p)$
$\rho:Barrow BC_{p}$ lift $\tilde{\rho}:Earrow EC_{p},$ $\pi:Earrow B$ $Earrow^{\rho\tilde{}\cross\pi}EC_{p}\cross$
$B$ $co$chain complex $\oplus_{i=0}^{p-1}\tau^{i}Hom_{Z[C_{p}]}(S_{*}(B), Z/p)$
coboundary $\overline{\delta}$ $x\in Homz(S_{*}(B), Z/p)$
$\overline{\delta}x=\delta x+\tau\rho^{*}(u_{1})x+\cdots+\tau^{p-1}\rho^{*}(u_{p-1})x,$
$[u_{1}]=0$ $1\in E^{1,0}$ permanent cycle
$1\in E^{0,0}$ permanent cycle $H^{t}(E)\cong\oplus_{s\geqq 0}E$ $E$







$=\tau(\delta u_{1})+\tau^{2}(u_{1}u_{1}+\delta u_{2})+\tau^{3}(u_{2}u_{1}+u_{1}u_{2}+\delta u_{3})+\ldots$
$+\tau^{p-1}(u_{p-2}u_{1}+u_{p-3}u_{2}+\cdots+u_{1}u_{p-2}+\delta u_{p-1})$
(2)
$\delta u_{i}=-\sum_{j<\iota’}u_{j}u_{i-j} (i=2,3, \ldots,p-1)$
(1), (2) $[u_{1}]=u$ definingu system $x_{ij}=\rho^{*}(u_{j-i+1})$








$\rho^{*}(u_{i})$ $\langle\overline{u},$ $\ldots,\overline{u}\rangle_{r+r’}(r+r’\leqq p)$ defining system
defining sytem $d$ $\langle\overline{u},$ $\ldots,\overline{u},$ $x\rangle_{r’+1}$ defining system
3.1 Massay Product 2 $x’=d_{r’}x$




1 $f:X/C_{p}arrow BC_{p}$ $(\overline{f}^{*})^{n}\neq 0:H^{n}(BC_{p};Z/p)arrow H^{n}(X/C_{p};Z/p)$
$(f^{*})^{n+1}=0:H^{n+1}(BC_{p};Z/p)arrow H^{n+1}(X/C_{p};Z/p)$ $H^{n}(X;Z/p)\neq 0$
45
3 $X,$ $X/C_{p}$ $E,$ $B$ $\overline{f}$
$\rho:Barrow BC_{p}$
$n$ $n=2m+1$ 3 $EC_{p}arrow BC_{p}$
$d_{r}^{p-1,2m+1}uv^{m}=\{\begin{array}{ll}0 r<p-1av^{m+1} r=p-1\end{array}$
$(a\neq 0)$ . $\rho^{*}=0:H^{n+1}(BC_{p};Z/p)arrow H^{n+1}(X/C_{p};Z/p)$
$d_{r}^{p-1,2m+1}\overline{u}\overline{v}^{m}=\rho^{*}(d_{r}^{p-1,2m+1}uv^{m})=\{\begin{array}{ll}0 r<p-1,\rho^{*}(av^{m+1})=0 r=p-1.\end{array}$
$\overline{u}\overline{v}^{m}\in E_{1}^{p-1,2m+1}$ permanent cycle $H^{2m+1}(E;Z/p)\neq 0.$
$n$ $n=2m$ $\overline{v}^{m}\in E_{1}^{s,2m}$ $0\leqq s\leqq p-1$
$s$ $E_{k}^{s,2m}$ $k$ $r$
$(\overline{v}^{m}=\rho^{*}(v^{m})\neq 0$ $r\geqq 1)$ .
$d_{r}^{s,2m}\overline{v}^{m}\neq 0$
$s$
$d_{r}^{r,2m}\overline{v}^{m}\neq 0$ $r=1$ $d_{1}^{1,2m}\overline{v}^{m}=$
$\overline{u}\overline{v}^{m}=\rho^{*}(uv^{m})$ $\rho^{*}$ $r\geqq 2$
$\overline{v}^{m}\in E_{1}^{r-1,2m}$ $r\leqq r’$ $E_{r}$ - $d_{r}^{r+r’-1,2m-1}x=\overline{v}^{m}$
$x$ 3
$d_{r}^{r,2m}\overline{v}^{m}\in\pm\langle\overline{u}, \ldots,\overline{u},\overline{v}^{m}\rangle_{r+1}, \overline{v}^{m}\in\pm\langle\overline{u}, \ldots,\overline{u}, x\rangle_{r’+1}$
3
$ff_{r’}^{2m}\overline{v}^{m}=\{\begin{array}{ll}0 r+r’<p\pm\overline{v}x r+r’=p.\end{array}$
$d_{r}^{r,2m}\overline{v}^{m}\neq 0$ $r+r’=p$ $E_{r}$ $\overline{u}x=d_{1}^{r,2m-1}x=0.$
$\beta(\overline{u}x)=0$ $0=\beta(\overline{u}x)=(\beta\overline{u})x-\overline{u}(\beta x)=\overline{v}x-\overline{u}\beta x$ . $\overline{v}x=d_{1}(\beta x)$
$E_{r}$- $d_{r}^{r,2m}\overline{v}^{m}\neq 0$ $\overline{v}^{m}\in E_{1}^{r-1,2m}$




$\overline{v}^{m}\in E_{1}^{p-r,2m}t$ $r’(r’\geqq r)$ $d_{r’}^{p-r,2m}\overline{v}^{m}\neq 0$
$d_{r’}^{p-r,2m}\overline{v}^{m}=\{\begin{array}{ll}0 r+r’<p\pm\overline{v}x r+r’=p\end{array}$
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